Without a little help from 'my' friends: direct insertion of proteins into chloroplast membranes?
The chloroplast membranes are highly regulated and biological active regions of the living plant cell, which carry numerous essential proteinaceous components. For example, in the thylakoid membrane the photosynthesis apparatus, one of the most life-relevant biological machineries, is located. How these membrane proteins are targeted to and inserted into their target membranes was one of the questions we aimed to understand in the last few years. Fifteen years ago little to nothing was known about the targeting and translocation of outer envelope proteins (G.W. Schmidt and L.M. Mishkind, Annu. Rev. Biochem. 55 (1986)). Although several protein assisted pathways for translocation of proteins across the membranes have been characterised, only recent results gave insight into how membrane proteins are inserted into the chloroplast membranes. Here we will focus on the mode of insertion of a class of proteins into the outer envelope and the thylakoid membranes, which share a unique feature: they insert apparently directly into the lipid bilayer, i.e. without the help of a proteinaceous translocation pore.